as well from the frequency diversity linked to the total In this paper, we investigate the robustness of the spread bandwidth, while offering a strong robustness to user's spectrum multi-carrier multiple access (SS-MC-MA) 
space-time block code (STBC) [5] , the efficiency of the statistical characterization of the intercell interference is novel scheme STBC FH SS-MC-MA as a promising carried on to model it for BER performance simulations.
system for the uplink of the future wideband wireless Then, the impact of the intercell interference on such networks has been successfully demonstrated in the case of a scheme is evaluated and the robustness of SS-MCperfect and non-perfect channel estimation [6] . However, MA The modelling of the ICI is the first step to get over when (Mc-ss) . In.Donk mui-er coe divsion mutiple looking into cellular aspects. With MC-CDMA systems, it access (MC-CDMA) combines the merits of orthogonal frequency division multiplex (OFDM) with those of has been demonstrated in [7] that this interference could be CDMA [1] synchronization between cells and no communications The reduction, for each user, of the number of subcarribetween BSs. ers with SS-MC-MA, compared to MC-CDMA, can lead to a reduction in the exploitation of the frequency diversity. In I SSMCMA SCHEME DESCRIPTION order to compensate for this, one can introduce a frequency Figure 1 shows a simplified SS-MC-MA system for user multiplexing of the users on the whole bandwidth. As an j. As already mentioned in the introduction, SS-MC-MA alternative, we recently proposed in [3] gaussian term weighted by a frequency channel coefficient.
NL-1 SS-MC-MA with AS and frequency hopping (AS FH)
Ijn =si ( E3 X.Cl,k).CSC(mk±L*m).1n
As an alternative, we recently proposed in [3] to use l=0 subsets of adjacent subcarriers and to allocate them to kP (4) the different users by applying a frequency hopping pati1c collisions between users. sij is the subset index for OFDM Figure 4 gives the BER performance of a full-load SSsymbol i and user j, N, is the number of subsets per MC-MA system over a Rayleigh channel with two types OFDM symbol and inc the subset index increment selected of ICIs, either the scrambled full-load SS-MC-MA signal to optimally take advantage of the frequency diversity. (true version) or the AWGN signal (modelling version).
In that case, it has been demonstrated that each user The simulations are run with convolutional channel coding benefits from the frequency diversity linked to the total of rate 1/2 and MMSE SD. The results are given in terms bandwidth, while offering a strong robustness to user's of bit energy to noise plus interference ratio (Eb/(No +I)) oscillators frequency shifts [4] . In [6] , a low channel and with two fixed Eb/NO values of 20 and 26 dB. estimation complexity has been proposed for this scheme. suitable with the theoretical calculations. It demonstrates against intra and intercell interferences without benefiting that AS FH ISp solution is significantly more robust than from the spreading gain. AS FH against the ICI without channel coding thanks to the spreading gain.
VII. CONCLUSION Figure 7 shows the performance results over a BRAN In this article, we have first shown that the intercell inter-E SISO channel with Eb/No fixed to 12 dB, with channel ference with uplink SS-MC-MA systems can be modelled turbo coding and the embedded pilot channel estimation by an AWGN signal for BER performance simulations. presented in [6] taking into account the pilot insertion Then, the robustness of SS-MC-MA systems has been power losses and a collision probability of p=l1/8. The evaluated by comparing different interference mitigation two solutions still share the same diversity order thanks solutions. It has been demonstrated that without channel to the channel coding [3] but the SI is now non-negligible coding, AS FH ISp solution is more robust than AS FH due to the selectivity of the channel. Two different cases against intercell interferences. On the contrary, with chanare evaluated. The first one considers that the Eb/I is nel coding and optimized confidence value calculation, AS not known at the reception while the second assumes this FH is more robust on frequency selective channels against knowledge, meaning that the collision localization has been intra and intercell interferences. estimated previously.
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